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The changes which air undergoes on combustion with coal may
be illustrated as follows:

100 cu. ft. dry entering air is distributed:
79 cu. ft. N2
10 cu. ft. O,2 to combine with C

9 cu. ft. O2 as excess

2 cu. ft. O2 to combine- with H of coal

Products of combustion from 100 cu. ft. dry air after cooling to
initial temperature.

79 cu. ft. N2
10 cu. ft. CO2

9 cu. ft. O2

4 cu. ft. H2O

102 cu. ft, total volume

The water in this illustration will have a volume of 4.0 cu. ft. if
it remains in the state of vapor after cooling to the initial tem-
perature of the air before combustion.

If this combustion had taken place in the bomb calorimeter
where, instead of dry air, oxygen saturated with moisture is
used, the 4.0 cu. ft. of water would have condensed to liquid
when the products had cooled to their initial temperature. If
combustion gases taken from the bomb are analyzed in the
usual way in a burette filled with water so that the gases a ways
remain saturated with water vapor, no account whatever would
be taken of the water vapors and the analysis reported would be
the same as if the gas volume had been:

79 cu. ft. N2                                       80.6 per cent.

10 cu. ft. CO2                                     10.2 per cent.

9 cu. ft. O2                                         9.2 per cent.

98 cu. ft.                                          100.0 per cent.

Let us now work backwards from this gas analysis which may
be assumed to represent the composition reported for a stack
gas. When the gas sample was being drawn part of the steam
formecl may have condensed. If the gas sample was stored over
water it certainly became fully saturated with water vapor so
that its volume became entirely independent of the amount of
steam which it contained in the chimney. The resulting gas